Transfer and expression of a murine UDP-Gal:beta-D-Gal-alpha 1,3-galactosyltransferase gene in transfected Chinese hamster ovary cells. Competition reactions between the alpha 1,3-galactosyltransferase and the endogenous alpha 2,3-sialyltransferase.
The cDNA encoding a murine UDP-Gal:beta-D-Gal-alpha 1,3-galactosyltransferase has recently been cloned and sequenced using a transient expression method (Larsen, R.D., Rajan, V.P., Ruff, M.M., Kukowska-Latallo, J., Cummings, R.D., and Lowe, J.B. (1989) Proc. Natl. Acad. Sci. U.S.A. 86, 8227-8231). This report describes the construction and analysis of a Chinese hamster ovary (CHO) cell line in which in vitro expression alpha 1,3-galactosyltransferase activity has been achieved via transfer and expression of the murine alpha 1,3-galactosyltransferase gene. A primary aim of this research was to explore the role of the alpha 1,3-galactosyltransferase in regulating glycoprotein and glycolipid biosynthesis. CHO cells were cotransfected with murine genomic DNA fragments from F9 cells and plasmid DNA containing a resistance gene to the antibiotic G418. Cells resistant to G418 were then selected for expression of surface glycoconjugates containing terminal alpha 1,3-galactosyl residues by isolating cells bound to immobilized Griffonia simplicifolia-I-B4, a lectin which binds to alpha 1,3-galactosyl residues. A positive, stable transfectant clone, designated Clone 3, was obtained and analyzed for expression of the murine of alpha 1,3-galactosyltransferase. Fluorescence-activated cell sorting demonstrated that Clone 3, but not parental, CHO cells bound significant amounts of fluorescein isothiocyanate-labeled G. simplicifolia-I-B4. Southern and Northern blot analyses using the murine alpha 1,3-galactosyltransferase cDNA demonstrated that clone 3, but not parental, CHO cells contain murine alpha 1,3-galactosyltransferase genomic DNA sequences, and express a homologous transcript that comigrates with the authentic 3.6 kilobase alpha 1,3-galactosyltransferase murine mRNA. Enzyme assays confirmed that clone 3, but not parental CHO cells, contained the alpha 1,3-galactosyltransferase activity and that the level of activity is comparable to that found in F9 cells. [3H]Galactose-labeled glycopeptides and glycolipids were obtained from metabolically radiolabeled parental and Clone 3 cells and were analyzed for the presence of terminal alpha 1,3-galactosyl residues. Complex-type, Asn-linked oligosaccharides from both parental and Clone 3 cells contain the repeating disaccharide [3Gal beta 1, 4GlcNAc beta 1]n or poly-N-acetyllactosamine sequences, but only the poly-N-acetyllactosamine chains from clone 3 cells contained the terminal sequence Gal alpha 1,3Gal beta 1,4GlcNAc beta 1-R.(ABSTRACT TRUNCATED AT 400 WORDS)